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SYSTEMATICS OF INCLUSIVE CHARGED PARTICLES PRODUCTION WITH MEDIUM ENERGY PROTONS 
R.E. s e g e l , *  T.  hen,* J. ~ a h e r , * *  P. ~ebevec ,***  J. Wiggins, M. S a d l e r ,  and P.P. Singh 
The running has  been completed on an experiment At forward a n g l e s  t h e  low energy a lpha  peak from 
s tudying  t h e  charged p a r t i c l e  s p e c t r a  r e s u l t i n g  from 2 0 8 ~ b ,  which ex tends  up t o  about  50 MeV, seems t o  b e  
proton bombardment. Proton,  deu te ron ,  t r i t o n ,  helium-3 complex. At backward a n g l e s ,  t h e  a r e a  under t h i s  peak 
and a l p h a  energy s p e c t r a  were taken  wi th  27~1, 58~ i ,  is l e s s  and t h e  average energy lower. Thus, two 
6 2 ~ i ,  and 2 0 8 ~ b  t a r g e t s  a t  a n g l e s  ranging from 25' t o  components a r e  i n d i c a t e d :  an  i s o t r o p i c  evapora t ion  
150'. Some r e p r e s e n t a t i v e  s p e c t r a  a r e  shown i n  Fig- peak c e n t e r e d  a t  about  23 MeV and a forward peaked, 
u r e s  1 and 2. Measurements were made p r i m a r i l y  a t  a h i g h e r  energy component which may b e  c l a s s i f i e d  as 
bombarding energy of 165 MeV, a l though  some d a t a  were semi-d i rec t .  T h i s  l a t t e r  component is n o t  apparen t  i n  
a l s o  taken a t  100 MeV. t h e  a l p h a  s p e c t r a  from l i g h t e r  t a r g e t s .  
Most of t h e  s p e c t r a  show a low energy peak, a t -  C a l c u l a t i o n s  have been made us ing  t h e  Monte Car lo  
t r i b u t a b l e  t o  evapora t ion ,  a s  w e l l  a s  a d i s t r i b u t i o n  of code VEGAS~)  f o r  t h e  p r e e q u i l i b r i u m  phase of t h e  reac-  
f a s t  p a r t i c l e s  whose shape v a r i e s  s t r o n g l y  wi th  ang le .  t i o n  fol lowed by evapora t ion ,  c a l c u l a t e d  us ing  t h e  code 
The pro ton  evapora t ion  peak is  n o t  apparen t  i n  t h e  DFFMN. 3, Ca lcu la ted  and experimental  v a l u e s  f o r  t h e  
100 MeV 2 0 8 ~ b  d a t a  and t h i s  is an i n d i c a t i o n  t h a t  t h e  evapora t ion  peaks a r e  given i n  Table 1, where t h e  ex- 
average n u c l e a r  e x c i t a t i o n  energy,  r e s i d u a l  a f t e r  t h e  per imenta l  v a l u e s  a r e  ob ta ined  from t h e  low energy 
f a s t  p a r t i c l e s  have been e m i t t e d ,  is low enough t h a t  peaks i n  t h e  backward s p e c t r a  which a r e  assumed t o  be  
t h e  e m i t t e d  pro tons  cannot  t r a v e r s e  t h e  Coulomb bar-  i s o t r o p i c .  It can b e  seen  t h a t  t h e  c a l c u l a t i o n  sys- 
r i e r .  Our 100 MeV d a t a  is i n  s a t i s f a c t o r y  agreement t e m a t i c a l l y  p r e d i c t s  t o o  h igh  y i e l d s  f o r  t h e  complex 
wi th  t h a t  taken a t  90 MeV and LO0 MeV a t  Maryland. 1 )  p a r t i c l e s ,  d ,  t ,  3 ~ e ,  a ,  by f a c t o r s  approaching 10 .  
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Table 1. 
Where t he  y i e l d s  vary  s t rong ly  with bombarding energy, 
a s  f o r  protons from 2 0 8 ~ b  of a ' s  from 6 2 ~ i ,  the  calcu- 
l a t i o n s  p red i c t  l e s s e r  va r i a t i ons .  
For t h e  f a s t  p a r t i c l e s ,  VEGAS only al lows f o r  
t he  emission of protons and neutrons.  Comparisons 
between ca l cu l a t i on  and experiment a r e  more d i f f i c u l t  
t o  summarize a s  he re  we a r e  dea l ing  with a continuum, 
whose shape v a r i e s  with angle.  This ana lys i s  is 
not  y e t  complete bu t  i t  appears t h a t  whi le  VEGAS 
does p red i c t  many of t he  observed t rends  i n  t h e  da t a ,  
t he re  a r e  s i g n i f i c a n t  d iscrepancies .  
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Protons 
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